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A ESTRACT

Tkis thesis deterzines the relationships of 1eliccgter
design raraceters by first Jepicting jrapnically all
Fossikle pairings of selected desijyn parameter vilues and
then, secondly, Jdepicting graphically respective curve £fits
for the data point plcts which meet an acceptance criteria.
In generatirg the curve plots, the specific constapts of
€ach curve equation are determined, thus allowing the
designer the ability to derive gjuantitatively the values cf
many cf tbe design parameters hberetofore selected by trial
and errcr methods.
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I. INIECLOCTION

The evclution of belicopter 3Jesijn has gprzce2liel Zar
teyond the startinj fcint where desijn 1ecisicns were based
on 2 'trial and error' criteria. In 13ajor helicopter
industry, the design frocess nas evolved to a largely teck-
nical discifline where, with the notei exceptions of techrno-
logical treakthroughs which cause a drastic deparcture fro:x
the ncra (an exanmple teing the Hughes NOTAR, a heliccpter
without a tail rotor!), a new helicopter desizn is fuilt ty
riecirc¢ together critical design parameters in a fashicn
dictated ty past successful designs. Those critical desijn
raramseters, logically, are determined by the intended user's
requirezents (e.3., carrying capacity, and mission (scout
vs. utility vs. attack)), performance regquirements (e.g3.,
sp=2ed, clizt, and rancge), and the jeometric reguirements
(€« 3., length, and width).

Definite relatiopships Ltetween these critical design
rarapeters (30 have leen selected), are rregquently uravai-
lable, or unknown, arnd are not used during the prelizinary
design process. By examininj all possible pairings, or
[ercavtatiocns, across a large numker of present heliccpter
designs (17 have LCeer chosen), one could produce equaticns
¢cf curves waich would consistently, accuratelv aad guickly
;roiuce the cuantitative value for the design par ameter a

desigrer cseeks.

A. CEJECTIVES AND SCCPE

The ctjective of this thesis is to Jetermine if cuatnti-

al

ct
[

tative relationships exist tetween tae pairings 2f cri
eCl

P
-

[ a2}

heliccpter lesign parameters. IFf they 3o exist, st
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II. ARPROACH TC THE PROBLEM

Thirty design parameters were selected and a data tase
was ccopiled of the values of these desijn param2ters fcr 190
heliccpters. The 10 belicorters chosen were selected
purpcsely tc¢ represent a varied mix of single-missicn
aircraft (utility, heavy utility, scout or observation, and
attack), and old and new technology, raaging from the 1953's
to the late 1970's, tc lend creditability to the resulting
relaticnships for use in any future preiiminary aelicopter
design process. Selected design parameters, and the respec-
tive values for each cf the chosen helicopters are listed in
Appendix a. A planfcrm and abstract picture of each heli-
copter, for referencirg, is ccptained in the same Argpendix.
Table 1 is a pbrief summary wbich illustrates the diversity
of the helicopters chcsen tc compile the data base fcr this
thesis.

Pairing each parameter singularly against each other
yielded 435 permutaticns at the start of the evaluaticn.
The pairings are referenced by 2 numters. For examprle, the
Fairing numker *1-30°' pairs the first Jdesign parameter, Yain
Rotor Elade Radius, against the thirtieth desijn parameter,
Maximum Grcss Weight. Appendix B contains a complete
listing of fairings. A simple data poiant graph (X vs. ¥)
was made of each pairirg and, for the Jraphs that showed a
clear relationship existed, data fpoints are curve fitted
7ielding a curve equation with specific constants. 20th the
sinqular data points, and the curves, jenerated Irom the
curve equations, are depicted graphically, reinforcinj tae
closeness cf the curve fits, and that a relationship 3dces
indeed exist.
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TABLE 1

Summary Characteristics of Chosen Helicopters

. ) PENCTRPES YIRRUIIIIIS | ) R

¥.litary Weligat 2rimary Year of fear 9% Mission

Designator Class Service Maanufacture Technology Purpose

AHo4 Yediunm Usa 1933 1370 Attack

CcH53C Lignt Usa 1569-78 1969 Ccservation

SH=3H Medium JSN 1961-72 15350 Jtisicy

S=-76 Medium JSN 1382 1970 geility {
JE-004 Mediua Usa 1979 1970 gtiiity -
CHA=-243 Eeavy Jdsa 1574 1969 Jtiisvey J
c4-33D Heavy USN(MC) 1963 1960 Utility 3
CH-S3E Heavy USN 1981 18970 Jtiiity ‘
AH-13 Mediam  USA 1570-81 196 ) Attack® ]
dii-1H Medium Jsa 1965-7¢ 1950 Jtilaity o

a1

'
J TR

In addition to original programs, two pre-existing
computer prcgrams were used to facilitate the accowmplishment
cf the thesis objective. The data point plots were gener-

ated with 'Heliccpter Jata Display', written by Captain Gary

Eishof, USA, {Ref 1], and the curve fit evaluation was
accorplished with 'Crviit', a Hewlett-Packard hand-lheld
computer prcgram, writtemn by Commander Pat Sullivan, USN,

®
1

)
4
o

[Ref Z1. 1The 'Heliccpter Data Display' graphic output was

re-siz2ed tc meet the requirements for thesis submissicn, and

the pre-existing data base revised with additions of data
from Z mcre helicopters, a deletion of 1, and correcticn of

some inccrrect data. The 'Crvfit' program was used as is,

—
P\ WSS NS SR TNy

! with an acceptance criteria, called the correlation factor,

ct .8 cr greater.
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III. SQLUTICN 10 THE PROSLEM

Cf tle first 435 pairings, 153 were cut from considera-
tion following aco inmitial ccaosultat.on with Thesi s Advisor
Erof. Dcnald Layton tased on his own expertise. Those gair-
ings disregarded from further evaluation are indi cated ty a
rrefized "XX" in Appendix B. An example of pairings whnich
were disregarded outright were those involving 'Degree Twist
of Blades'. 3y experience, and verified thru conversatiocas
with helicopter company representatives, 'Twist of the
Elade' has in the past been decided onm by a *'whatt's cn the
shelf' selection criteria, thus explaining why some ccafa-
nies groduce helicopters predominantly with a -10 degree
twist, while others produce helicopters predominantly with a
-8 degree twist, or, a 0 degree twist. 282 simple X-71 plcts
cf the remaining pairings were then generated, with the
first nunber of each pairing designated as the X-afbcissa, or
horizeontal axis, and the second number, as the Y-ordinate,
cr vertical axis. Plcts appear in Appendix C and are refer-
enced witk figure nusters ccnsistent with the method used to
reference the initial pairings (Example: Fig 1-30). ~The
selection fcr further evaluatica for deterazining curve fits
was acccenoplished by erpirically judging whether the data
Foints tended to show that a relationship existed. Thcse
figures referenced with a suffix 'a' indicate that a rela-
tionship does exist and a data point curve £it follows. Tle
two e€xazples are illustrated in Figures 3.1 and 3.2.

The data of the data points plots that were guestionarcle
were sutgitted to the Crviit program waich made the final
decisicn as to whether there was an i1nterrelationship with a

resulting progran correlation factor of .9 or greater.

14

.

.. - .
M - 4 - L, _ e S YL W . ala ot adadamhadnl
n B e . .

P P

-

© e . s 4 e s A A s meSes . m s A a A




1. AH-64 8. CH-548
L PTER DES'G 2. OM-58C 7. CH-53D
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8 2500 o2
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* Qe
2 2000
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O 1800 WP
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< 1000 7
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Figure 3.1 Data Ecint Plot Chosen to be Curve Fitted.
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L

°
4 3 7
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6
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02 e e
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20.0 26.0 30.0 360 40.0

MAIN ROTOR RADIUS (FT)

Figure 3.2 Data Point Plot Chosen Not to be Curve Fitted.
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At the same tine,
(four) curve types, linear (Type 1), exporential (Tvre 2),
logarithaic (Tyre 3), cr power (TIype 4), test fit the
Foints plotted. An exampie of cpe of each of th2 4 curves
is illustrated in Figures 3.3 through 3.6. Curve fits
lb"
cating curve £it (Example: Fig 1-30b), and which includes

the Lest curve fit eguation,

the respective pairings, referenced with a suffix

Foint plcts in Appendix C.

the 'Crvfit' prograa deterainel which of

fcllow their respective data

indi-

-

rd

~

#1, LINEAR, Y=B* X -A

~ w » [ ]
ITUE IUUY FUTE FUTY TUTY FUTY RUTY FUTY 0T

NUMBER MAIN ROTOR BLADES

>

20.0 25.0 30.0 36.0 40.0
MAIN ROTOR RADIUS (FT)

——— —— s e cmon wud

——

Figure 3.3 Example of Type 1 Curve PFit.
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' |z | o
E 800 B * X l :
€ ] |#2, EXPONENTIAL, Y=A*E | o
Q 400] R
A e
W] i Jj
w 1 i )
< 300-: ! )
@] o
(-
O 200+ S
[~ 4 g ]
Z ] . _n
< 100 II D
= 1 i ﬁ
= ]
20 25 30 35 40 i
MAIN ROTOR RADIUS (FT) {
— e
F
o
Figure 3.4 Example of Type 2 Curve Fit. 1
{ - == e -
‘ |
|
—_ [
= 1 |
Z 35.04 i
< ] ‘
| & |
w 30 0 | -
2 l
S 25.0 i
[ =4 4
© 2004 | J
g ATAMIC, Y =B *INX + A| | ]
< I LT
z .
20.0 25.0 30.0 35.0 40.0
( MAIN ROTOR RADIUS (FT)
Figure 3.5 Example of Type 3 Curve Fit.
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IV. EESULTS ANL CONCLOSIONS
282 fairinjs were evaluated to deterazine whet neL an
interrelaticnship existed between the selactel 1esizn zfacam-
€ters. 18S were Jdeternined to produce positive curve f£it
data which 7et or exceeded the chosen correlation factcr.
Cf the 3C design parameters selected for evaiuation, the

Farabeters Maximum Grcss Weight and Operating #eigat were

A.AM_Z‘__L'J_",L_;.‘ U 1. LA—-—-'——MJ.

most interactive, resulting in pcsitive guantitative rela-
tionships with 16 otter parameters. This is understandatle
for tcth parameters are geometric parameters, driven Ly

zission and performarce regjuirements and both influence nmanvy

“d
ct the cthers. 10 design paraseters had no influence, !
resulting in no relationship with any other parameter. A )
demonstraticn of the validity of the derived relationshirs
is illustrated as follcws where both the curve fit eguaticna, ‘

and an alterrate methcd (used in AZ 4306 Helicopter Desigjgn

Manual [Fef 3]), are used to generate specific design param-

eters of Grcss Weight and Tail Rotor Radius. The resulits are

ccapared to an existing, f£lying helicogpter.

[ Feguired: Cogfute Gross Welght, MGW, as a £fun:ction of

! Tail Rotor Radius, RTR, given as 2.0 fcet.

b

: curve Fit - MGW = 324.88 x RIR 23829 = 3166 lts
Zjuaticn

3 AE 43C6 - MGW = 591.716 x RTR 20 = 4000 1its

- Desi3rn Manual
(Alternate Method)
2.€ feet is the actual tail rotor radius of tae 0HS3C N
Arpy Cbservation/Scout Helliccpter whose actual 3rcss «
Weight is 2550 lbs. g

2y cczrarison, the curve fit eguation jJeneratas a value

4@,

of Grcss Weignt 24% above actual dlesija, whereas the
3 alternate method cenerates a value 52% above actual design. .
q Table 2 lists the nuster of relationsaips, or the influence ;
Cr each design paraaeter upon each other. )
. ®
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LB
Cus

lishirg the clear relationshizs tzat exist tetweern sel

ct

-~
-~

1))

Heliccgzter design parameters. The curve it ezuations that
were Jderived, and the specific constants for cach eguatior,
rrovide trhe designer, be he rprcfessional, in the iaduysctrv, y

¢r studert, a nmeans tc guantitatively Jerive valies ci

P )

desigr rfaramzeters that are encountered during the preliczi-
rary <esign process.

Until technological breakthbroujhs rforce a drastic depar-

..

ture fror the established design norms developed over the
last 20 years, the curve fit eguations carn produce a zuanti-
tative, gquicker, and nore oftimum solution than the methois
€enplcyed to date.
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APEBENDIX A
REFERENCES FOR DATA BASE AND HELICOPTEIRS

A. SEIECTEL DESIGN FEARAMETERS AND NOMENCLATURE

TABLE 3

Selected Design Parameters and Nomenclatmre

Selected Design Parazeters Nomepciatirce

Main EBEotor 2adius (It

Tail kotor Radius :ti
Nuaber ©f “Yaip Rotor 2lades
Number of Tai1l Rotor 3lades
Heljnt cf “alin kotor Systex
above Ground (£f%)

eyl ty
(&)
m

[ L[] - L] .
r
r3rd
2 4]

(48 Re 9]
e & 4
vl
to

~——A

o toror) N
& Li=— O W OWUE WA= QWOWWDSIOY UNE b)) -

o

[OV] 391 Y 9] 281

CWwWW~Ior W

. e« & @ . s b

Speed of Malin Rotor System r“m;

Sreed

Tail BPotor Syste

0

b hih

Caord the Malin Rotdr
Caord tae Tail Fotor
Span oI the Main Rotor 3B
Span of tne Tail kotor B
Twist of Yain Rotor 3lad
Iwist oI Tall Rotor 3lad
Profile Drag of t
ProZile Crag of Tail Rot
Disc Loadin3d of Main Roto
(Lb/s3 £%t)

wiita oI tone Fuselage (ft{

Length of the Fuselage (Zt)
Horizontali Flat pPlate Area

000

Trontal
sg/ft) ‘ )
contal Vertical Flat Plate Area
53/:2t) .

Jazxizua FTorward Velocity (knots)

daxizua Pangje (nm) . .

rate of Cliab, dazximum Continuous

Power (fpa) .

Hovar Celiing (IGE, in ground

effect)

Hover Celling (CGE, out of ground
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C. HELICOPTER PLANPCRMS AND PICTURES
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Hughes YAH.64 Apache prototype duning fl 3ht demonstrations in earty 1982

HUGHES — AIRCRAFT USA
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Pigure A. 1 AH64 Plantora.
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Sikorsky SH-IH muiti-purpose helicopter tor ASW and expansion of fleet missile defencs L

SIKORSKY — AIRCRAFT: USA 471

Sikorsky SH-IH twin-engined muit-purpaose amphibious helicopter « Prior Prrss)
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USA: AIRCRAFT — SIKORSKY

UH-60A Black Hawk. equrpped with external stores support system, carrying 16 Heilfire missides in flight
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CeITICAL CESIGN PAERANMET NG5 AND REFERENIZZ SYST:zM

. T

TABLE 5

Main Rotor BRadius Pairings

PP Y

1 - 4AIY¥ 20123 ELa4DE RADIUS IN FEZT
2 - TAILl FOTOR ELAZE RADIJS IN EEET ]
1 - ¥AIN ROTOF Z2LACS SADIUS IN FEZ:l “
5 - NUMB3ER OF ¥AI. R0TOR 3LADES 1
1 - 4AIYN FCIO2 3LAaDZ 5ADIUS I¥ FEZT
4 - NUMBER OF TAIL FCTCR 3IADES
1 - MAIW RCTOR BLADI ZADIJS IN FEIT §
S - 4ITsHT Gf wali RCICa SYSTEYM ABCVE o

SESUNE IN FEET 4
1 - “AIN SCTOR? ELADE ZADIUS IN FEET
€ - 32EZD CF 4aIJ AOTCR SYSTEY IN ER2M
1 - 4AIY RCTCR ELACET 3ADIJUS IN FZET
7 - SEZID CF TAIL ECTCa SYSTEM 1IN 3pY
1 - MAIN RCTO? BLADEI AADIUS IN FEZT »
3 - CEORD CF 4aAIN fOToRk 3LADE IN FIzT <
]
1 - JAZY RCTOa ELADE SADIUS IN FEZT
9 - CaiJF) CF ZAIL FOTCE SLADE IN FZ:IT 4
1 - 43IL EQTOZ =LADE 2ADIUS IY FEST .

1) - 5234 CF AAIN 2CTOR BLAGCE IN FZiT o
1 ]
1

wo wo

- 4AIY PCIQO3 BLADE RADIUS IN F=:IT
11 - 3234 CF TAIL 3C7TOAR 54D IN FZZIT .
1 - 2AIY FCIC: ELALI EADIUS IN _FEZT
k 12 - ZxT37 CF “AIN ?CTCa 3LADZ IN DEGREEZS
. £¢ 1 = #AIY RCTO: ELADE £ADIUS IN EZIT »
- 13 - I7IST CF TAIL RCTC? BLADE IN JEI3REES "1
1 - #3I% ECTOR ELALZ 23DIU5_IN FZ:ZT
14 - BEJFILE JEAG CE MAIN RCIO2 ELADS

LY WO

H Or+ Ok
A
g .2 B o U}

- ¢¥ 1 = ®ATN BCIQL ELACE SADIUS IN EEET
15 = 2RJ7ILZ DA CF TAIL £CTOa ELACZ 1
‘ 1 - 1 - oD joi by b1 TI I ToTT .
[ 1 AW ECT02 ELADE FAOIUS N IZZT 1
{ 15 = SIic LCADING JF Taz ¥AIN FCI0E sV ST
(¢ 1 = saIN SCIOE ZLATE FADIUS IN FEIET
17 = wil7d CF TAE7F95zIa8i Iy FeET
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TABLE 6

Tail Rotor Radius Pairings
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TABLE 7

Number of Main Botor Blades Pairircjgs

3 - NJM3ZE COF ¥AIu FOTCE BLADES
3 - NJ43ER OF TAIL 307TCR ELADES
3 - NJM2IE (F MAIN ROTOR SLAD0ZS
> - HEI3AT CF ¥AIN RCTOR SISIZY AnCVE
ROJNL IN FZI7
- NUU5EE OF MAIN FCTOR SLADES
- SPZE5 CF 4AIN FCTCE 5Y5IZd IN aPY

[97]
o vSw

[ SV N o

- M3E% CF YAILN RCTOR ADES
ZED CF TAIL EBOTOR 3YSTEY IN EPY

o G
Ut Ut
ru
30 HO 1RO

- 4BER OF MAIN £C7T BLADZS
= - aLox o
- CED CI 4A SCTCR 3LADE IN FzZT
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C<4 e W Wz Gl
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3 - NJA3ZIR uF M tOTOR BLAJES

3 = CHOEZ CF 14 ECICR 3LADZ IN FZET
3 = YNUY3EE OF M“AIJ EQTCR EiADES

10 - 383N CF 43IN 2C7TChR 3LAZEZ IN FEZT
3 = NJJ3Ex OF MAIN 5C7TCs BLAD:zZS _
11 = 3¢aN CF TaZLl 5CICa slADE IN FzZEC
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0
Hw o
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3
L
3 - YUASIR CF MAIN :CTOR_3LADES
12 - T#I53T CF AAIN RCTCR 3LADE IN DEGREES
5 - NJ43IF CF MAIN 5CTCR_SLADES __ _ _
13 - TETYSTCF TAIL =CTCR BLADE IN ZESREES
3 - NUY3ZE 27 ¥AI4 ROTCR 3LADES
13 - 230FIlZ DaAG CF 4AIN ROTOR ELalE
3 - ¥UY3ER GF MAIN BQTICR BLADES
15 - 285FILE DRAG OF TAIL RCIOR ELADE
3 - NUA3Z3 CP %AINY FCTOR 2LADES R
16 - 5T3C7L0ADING CF TEZ 4AIN RCTOR 31S3TZ
3 - 4U45TR 07 AAIJ EQTCE BLADZIS
17 - §idTHA Cf THE FT3ELas3 N TEET
5 - §UYB3EZR JF MAIJ BCTCR ZLADES
12 - LZUGTH CF THI FUSZLAGE 1IN FZET
3 - NU43IRE OP MAIY R0TOR BLADES
19 - FxONTAL FLAT 2LATE 1RZA IN SQUARZT B2
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T TABLE 8

Number of Tail Rotor Blades Pairings

' XX 4 = NIUMBEXR OF TAIL 507CR BlLAD=ZS
; 5 = HEIZAT OF “AIN RCTOE SI37=4 ABOVE
; GIOGND IN FEET
L 4 = NJMBERXR OF TAIL XCTCR 3_ADES
6 = 323D CF MAIN FOTCR SI3TZ¥Y IN :zpPM
4 = NUMSER OF TAIL EQZOR BLADES
7 - 3PTED CT TAIL ROTOR SYST=ZM IN =3PM
£ 4 - NUA3ER OF TAIL FOTOR BLADES
3 = CHORD CF 4AIN 50TCR BLaADE 1IN FZ=T
4 - NUMBER OF TAIL SQ0TCR RLADES
9 - CHORLC C¥ TAIL RCTOR BLADE 1IN [fZ=ET
1{ 4 = NUMB3EZR OF 7TAIL FCTOR BLADES
10 - S2AN CF MAZIN BCICa 3LACE IN FEET
4 - JUM3EP UF TAI. ROTOR BLADES
11 - 32AN CF TAIL RCTCx SLADE IN FZET
X 4 = NUMEZR COF TAIL FCTOR BLADES
e = TWIST OF A3IN RCTOP BLADE IN DEGXEES
4 - NUMBER OF TAIL FOTCOR BLADES
13 = TAIST CF TAIL rCTCR 3LADE 1IN DEGRELES
£X 4 - NUABER CF TAIL EKOTOR BLADES
18 - PROFILE DRAG CF MAIN ROTOR ELADL
4 = NUMBER CF TAIL FCTICR BLADES
15 - PROFILE DRAG CF T AIL ROTIOR ELADE
LX 4 - NUMBEE CF TAIL RCTCR BLADZS
16 = DISC LOADING QF THE M4AIN RCTOR SYST:=H
Y{ 4 - NUMEEKR OF TAIL FOTOB B3LADES
17 - WIDTH OF THE FUSELAGE IN FEET
4 - NJMBZR OF TAIL ROTCR 3LADES
13 - _LZNS5I-H CF TEE FUS:ZlLAGE IN FzzIT
{X 4 = NUM3ER OF TAIL RCTICR 3LaDES
19 - FEDNTAL FLAT PLAT:Z AREA IN 32_UAEZ [EET
LX 4 = NU4BZR OF TAIZL BCTCR B3LADES
20 - VERTIICAL FLAT PLATE AxZA IN S UMAE F=TZT
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- TABLE 9
Height of Bain Boter Systea Pairings
b
(¢
1 S - 4ITSHT JOF MAIN FOTICR SYSTTA ABCVE
q SEQIJND IN FEZT
b - SPIED COF AAIN ROTOR SYSTIM IN A2M
s{ & = 5TI3AT CF MAIN SCTOR SYST:I¥ AEOV:Z
SEQJNC IN FEET
.ir 7 - S2ZZD CF TAIL ECTOR SYSTEM IV BoM
7|
- S - HZISHT CT MAIN RCTOR SYSTTM A2QVE
o GROUND IN FZET
: 3 - CHORD CF +AIN FOTOR BLADE I¥ FEET
1
& {( S = HEIGHT OF MAIV ECTOR SISTZM A3CVE
4 GROUND IN FEET
Peg $ - CHORD CF TAIL AROTCR 3LADE IN FZIET
§ ¢ S = HEIGHET OF MAIN ROICR SYSTEM ABCVE
SROUND IN FE=T
10 - S2AN CF 4AIN 30TOR BLADE IN FZET
g XX 5 = HEIGHT OF XAIN FOTCR SYST=M A307EZ
: SEOUNC IN FZET
o 11 - S2AN CF TA:IL ECTOR BLADE IN FEZT
|
X% 5 = HZIGHT CF MAIN ROTOR SYSTEM ABOVE
GEROUND IN FEET
12 - TWIST CF 41AIN EOTOR BLADE IN DEGREES
{X 5 = HEIGHT CF MAIN ROTOR SYSTEM ABOVE
b GROUND IN rE==T
;I! 13 - TWIST CF TAIL ROTCR 3LADE IN DEGREZS
: 5 - HZIGHET OF MAIN ROTCR SYSITH ABGVE
- GROUND IN FEZT
14 - PROFILE DRAG GCF MAIN BROTOR ZLADE
¢ £¢ 5 = EZIGHT OF MAIN S0TOR SYSTITM a30v
GROUNC IN FEZT
Ei] 1S - PROFILE DRAG OF TAIL RCTOR ELADEZ
S - HEISET GF MAIN BOTOR SYSTZM ABCVE
GIOUNL IN 7327
16 = DI3C LCADING OF THE MAIN 23CIOR SYSTZM
L
& 5 - HZIIGHT GF MAIN ROTCE SYSTEM A5COVE
GROUNLC IM FEZT
° 17 - WIDTH C7 THE FUSELAGE IN FEST
: S - HEISHT 2F MAIN RCTOE SYSTZM AbBOVE
; GROUND IN EEZT
- 18 - LZMGTH OF THE FUSELAGE IN FEET
d - 4ZIGHT OF MAIN SOTCRE SYSTIM ABLVT
. 32JIUNC IN FEET
° 19 - FESNTAL FLAT 2LATF ARZA IN SQUASZ FIZT
: S = SZISET OF YAIN RCTGR SYSTIM ABQOVE
RJUND IV FEZT
20 - VERTICAL FLAT PLATE ARFA IN 54 UY3F FIZT
§ - HIZI3HT OF MAIN ROTCR SYSTIM AZCTE
SRCUNE IN TEZIT
° 21 = MALIMOM VELCCITY IN XNCIS
42
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{{ 5 dZI3d7 CF MAIY ECICE 3SYST=ZM A3BCVE
GROJND IN FEZT
22 MALIMUM XANGE IN NAUTICAL H4IL:=S
5 HAEIGHI OF M4AIJd BPOTOR STISTEM A30VE
. SROUND IN FELT
23 zalZ CF CLIMB IN FEET DPZR MINUTE,
Ma{IMUM CONTINUCUS PCHW=R
S AEISET CF MAIN RQTCR SYSTEYM ABOVE
3aJUND IN FEET
<4 HOTZn CIZILING (IN GROUND ZFFECT)
IN FzZET
5 HEIGHT CF MAIN ROTCR 5YSTZHM ABCVZ=
B SROUND IN FEZT
25 HSVE: CZILING (CUT OF GROUNL ZFrEC
IN FZET
5 JZISET OF MAIN BCTOR SYSTEM A30VE
GRQUND IN FZET
26 LINGTH OF THE 7TAILBOOM IN FEZT
HEIGHT CF MAIN HZCTICR SYSTZM ABOQVE
GROUND IN FEET :
27 QOPZRATING WEIGHT IN POQUNDS q
5 HEIGHT OF MAIN EROTOR SYSTZ¥ AEBOQOVE 4
GROUND IN FEET
28 LCAD WEIGHT IN POUNDS
£X S dEIGHT CF MAIN ROTOR STISTZY AZOV:E
GEJOUND IN FEET R
29 FJZL WEIGHT IN PCUNDS
5 HEIGHAT OF MAIN &OTOR SYSTEY AZQVE
GEOUNC IN FEZT
39 MALIMUM GRCSS WEIGHT IY¥ POUNDS
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Chord of Tail Rotor Blade Pairings
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TABLE 15

Span of Tail Botor Pairings
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Profile Drag of Main Botor Blade Pairings
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. APPENDIX C

DATA POINT PLOTS, CURVE FITS, AND CURVEI FIT EZIUATIONS

Main Rotor Radius Pairings.
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